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General and specific application

Clinical cases

Investigation strategy for clarification of unclear
serological blood group typing

Examples of genomic nomenclature
(ABO and RHD)

Description of the BAGene DNA SSP Kits

Topics



Discrepant, weak or unexpected results in      
blood group serology

Donor Pass

Rhesusprophylaxis / Transfusions

Today a donor, tomorrow a patient and vice versa

General Application



Specific Application
Genotype multi-transfused recipients

Genotype patients after ABO-incompatible bone marrow transplantation

Determine RHD zygosity of partners of alloimmunized D negative women
before pregnancies

Genotype Rh D negative donors with C or E in order to exclude the presence of 
the RHD gene and thus preventing anti-D alloimmunization of recipients
caused by hidden Rh D variants in RBC units

Identify genotype in case of weakly expressed Rh D (e.g. DEL) in donors

Confirm weak D genotype in recipients in order to avoid the donation of Rh D 
negative blood units

Quality control of serological methods

External Quality Assurance trials



Molecular Genetic Blood Group Typing
Principle of PolymeraseChainReaction

using SequenceSpecificPrimers
 

Perfect match     Amplification
(specific Allel)

Mismatch        no Amplification
(unspecific Allel)

Maniatis et al.
1989. Molecular Cloning: A Laboratory Manual. 
New York: Cold Spring Harbour Laboratory

Beutler E et al.
1990. BioTechniques 9:166

Olerup O, Zetterquist H
1992. Tissue Antigens 39:225-235



ABO 
unclear

BAGene
ABO-TYPE

BAGene
ABO-TYPE variant

ABO genotype

Weak antigen expression or
weak and unexpected
reactions in reverse testing
respectively

Serological Determination

unambiguous determination
of ABO including subgroups

confirmation by
molecular genetics

Investigation Strategy
ABO blood group typing

clarification by sequencing in case of ambiguous genotype



Anti-D + 
partial D

Anti-D -
weak D DEL

BAGene
Partial

D-TYPE

BAGene
Weak

D-TYPE
BAGene RH-TYPE

RHD / RHCE genotype

Investigation Strategy
Rhesus typing

Serological Determination

ambiguous Rhesus phenotype

Unclear
C, c, E, e

unambiguous
determination

confirmation by
molecular genetics

clarification by sequencing in case of ambiguous genotype



Result according to 
Transfusion guideline

Rhesus D positive
CcD.ee Kell positive





microwell plate
antisera
dilution 1:5

agglutination
strength (1) -1

tube test
immediate spin

questionable
agglutination
with monoclonal
Anti-D





Final result
weak D type 1

Rhesus prophylaxis
not required

Transfusion of D 
positive red blood
cells is possible



Result according to 
Transfusion guideline

Rhesus D negative,    
Ccddee Kell negative





microwell plate
antisera dilution 1:5

negative reaction







Final result: D category VI type II

Rhesus prophylaxis required

Transfusion of D negative red 
blood cells is required



Genomic Nomenclature - ABO blood groups
* The Blood Group Antigen Gene Mutation Database 

http://www.ncbi.nlm.nih.gov/projects/gv/mhc/xslcgi.cgi?cmd=bgmut/systems_alleles&system=abo



Genomic Nomenclature – Rhesus D
The Rhesus Site (RHD Mutation Database) 

http://www.uni-ulm.de/%7Efwagner/RH/RB/





Contents of our BAGene SSP kits

PCR plates or strips with prealiquoted, dried
and colored reaction mixes containing allele
specific primers, internal control primers
(specific for the HGH gene) and nucleotides.

10 x PCR buffer

PCR strip caps

Worksheets and Evaluation Diagrams

Instructions for Use





Evaluation of Results - RHD-RHCE genotyping



Test Procedure - Workflow

DNA Extraction 30 min

Preparation of Mastermix 30 min

PCR                  1h 30 min

Gel Electrophoresis 30 min

Evaluation



Figure 1 
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Intended use

The molecular determination of blood group antigens using
SSP Kits has to be performed after serology

We offer these assays as a supplementary technique to 
investigate weak or discrepant serological findings. The current
assays are not intended to replace serology.

In case of discrepant or unclear genotyping results,       
transfusion guidelines have to be followed in accordance with
serological typings. Final clarification by sequencing analysis
is recommended.



Conclusion

SSP technique is helpful to resolve most of the
problems caused by discrepant or doubtful
serological results

Easy to handle

Questionable cases in donor, recipient and 
patient typing can be examined with acceptable
cost.

Not suitable for high throughput

Not suitable to replace serology
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BAGenotype
Novel Evaluation Software

Fast and easy tool for blood
group genotyping using

BAGene PCR-SSP test kits


